The initial problems were the assembly of a suitable lens, the construction of a bronchoscope with an adequate respiratory space, and the provision of sufficient light for photography 1 . John McGibbon, 1940 . John McGibbon's experiments with cinematography of the larynx were cut short by the events of World War II, but they represent some of the earliest attempts to record moving images from within a bronchoscope. The equipment was bulky and unwieldy, a problem that was to persist for many decades. Early fibreoptic technology theoretically improved the ability to record or display the image on a screen but still required cumbersome external cameras. It was a problem demanding a solution. Advances in fibreoptics by the early 1980s had made the body more accessible to surgeons, gastroenterologists and others, but their procedural ability was limited by ergonomics and the monocular vision afforded by the eyepiece of the endoscope.
In the early 1980s, Welch Allyn harnessed new technology to allow the images from endoscopes to be projected onto a screen:
With the advent of small charge coupled devices, it is now possible to construct an extremely small video camera that can be brought into confined areas that have heretofore been found inaccessible by this type of video equipment 2 .
The VideoEndoscope was a prototype, a revolutionary change that saw colonoscopes created without eyepieces 3 . The advantages were immediately apparent; everyone in the operating theatre could now see the images, which could also be magnified and enhanced. Microprocessor technology was freely available to all manufacturers so, despite a rash of patents, all of the major companies were able to develop their own lines of endoscopes for various applications 4 . In 1987, the Asahi Pentax Corporation, assisted by Shigeto Ikeda, developed a prototype video bronchoscope 5 . Many commercial video bronchoscopes subsequently became available, but they were not designed specifically for intubation. In 1988, the surgeon, George Berci, filed a patent for a purpose-built intubating video endoscope to overcome the excessive flexibility and length of the existing bronchoscopes 6 . Despite the increasing availability of flexible videolaryngoscopes, anaesthetists have not embraced this new technology with the same enthusiasm as other specialists. New camera chips, in-built display monitors and single-use sheaths are some of the latest innovations to appear on this rapidly changing scene. However, many fibreoptic intubations are still conducted via the eyepiece on the endoscope and video technology is by no means regarded as essential.
While adding video technology to flexible laryngoscopes was an extension of developments elsewhere in medicine, the adaptation of this technology to conventional laryngoscopes has been revolutionary. In 1996, Michael Higgins and his colleagues described the use of an airway camera mounted on the head of the proceduralist 7 . This video system was designed to improve instruction and allow the teacher to see exactly what the trainee was visualising. This approach has continued to be used in teaching but has no real clinical benefits. Similar effects have been obtained by inserting a fibreoptic bronchoscope prior to inserting an endotracheal tube with a conventional laryngoscope. This method, patented in 1988 by an ear, nose and throat surgeon, Professor Peter Bumm, is discussed in a subsequent patent filed by Dr Wilfried Ilias-"The present invention relates to a laryngoscope with a laryngoscope which is connected with a laryngoscope" 8 . Dr Ilias' patent was developed further by the Storz company, with the assistance of George Berci and Marshal Kaplan, producing a videolaryngoscope in 1999 with limited views. Within a year they had improved this technology to project a larger image onto the screen.
The Video Macintosh Intubating Laryngoscope System employed a standard Macintosh blade and handle, the camera being incorporated into the handle 9 . Kaplan and his colleagues reported only one failed intubation in their first series of 235 patients and attributed the success of this device to the fact that they had adapted existing technology which was therefore familiar to the users. Subsequent developments have allowed the camera to be embedded in the blade, rather than the handle; in all cases the image is projected onto a portable screen (CMAC TM , Storz, Tuttlingen, Germany). An important feature of this laryngoscope is that it also allows direct visualisation of the larynx 10 . The Videos in laryngoscopy desirability of this feature to anaesthetists has seen it added retrospectively by other manufacturers, even though there is evidence that the projected image is generally an improvement on the direct view 11 .
Markus Weiss, a Swiss anaesthetist, modified existing equipment to produce the Video-Intubating Laryngoscope. He bored a channel down the lateral side of the blade of a plastic disposable Macintosh laryngoscope, using this to insert and guide an ultra-thin endoscope to the end of the blade 12 . Similar to the technique described by Bumm, the endoscope then provided both the light source for direct illumination and a video image on a screen. He showed this to be an effective intubation tool and subsequently demonstrated its usefulness in children requiring intubation with manual inline stabilisation 13 . His publications were the first relating to the use of video technology with standard laryngoscopes, but he does not appear to have marketed or patented this device.
Jon Berall, a military internist, lodged an earlier patent in 1997 for a laryngoscope with the video screen attached to the handle. Aiming to provide a light, portable videolaryngoscope, he wanted a direct view of the larynx and the screen without requiring "…the Professional Intubator to turn his or her head away from direct visualization of the operating field during the intubation procedure" 14 . This appears to be the first patent lodged specifically for a videolaryngoscope and states that the camera eye should be in the distal region of the laryngoscope. One of the specified intentions was to provide a laryngoscope for difficult intubations. Despite being the first (US) patent, this laryngoscope was not released onto the market until 2005 and is currently only available in Japan and Europe (Coopdech TM , Daiken, Osaka, Japan).
Unravelling the patent trail is complex since video technology and camera chips are freely available. Many of the companies hold patents for various aspects of their technology and a number of devices appeared on the market at around the same time. John Pacey, a Canadian surgeon, developed a single-piece, plastic videolaryngoscope (GlideScope TM , Saturn Biomedical, Indianapolis, IN, USA), which was released in 2001; their first clinical trials were published in 2005. The technique required a stylet in the endotracheal tube and it was concluded that "…obtaining an excellent glottis view requires minimal practice, success with intubation may improve with prior manikin practice" 15 .
There are now numerous videolaryngoscopes on the market and countless publications about their efficacy or otherwise. Videolaryngoscopes have been incorporated into difficult airway algorithms, practice guidelines 16 and teaching curriculums, but debate about their ultimate role continues 17,18 . C. M. Ball P. J. Featherstone R. N. Westhorpe
